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Ocneanu fusion rule algebra






i nite factor endomorphism
( ) – –
intertwiner. $6j$ Ocneanu Turaev-Viro
$E_{6}$ AFD type III-
fusion rule algebra Rraev-Viro-Ocneanu
$E_{6}$ [4]
Turaev-Viro [9]
$I$ 6 $Z$ : $I^{6}arrow \mathrm{C}$
$I$ $\mathrm{C}$
$a \cdot b=\sum_{c}N_{a}^{c_{b}},\mathrm{c}$
$N_{a,b}^{c}$ $0$ 1 ( $N_{a,b}^{c}=1$
$a,$ $b,$ $c$ 3 admissible ) $Z$
2
$-$ 1 3 Turaev-Viro
3 $M$ $T$ 1 $T$ $I$




$N_{a,b}^{c}$ $0$ 1 Ocneanu




$E_{6}$ fusion rule algebra $N_{a,b}^{c}$ 2
$L(3,1)$
Turaev-Viro-Ocneanu (
[7] ) - Turaev-Viro Reshetikhin Turaev


















$\mathcal{M}$ $S_{1},$ $S_{2},$ $S_{3}$ , $S_{4}$ $\mathrm{C}$ $C^{*}- \text{ }\dagger\dagger$
$S_{i}^{*}S_{j}=\delta_{ij}$ $(i,j=1,2,3,4)$ , $S_{1}S_{1}^{*}+S_{2}S_{2}^{*}+S_{3}S_{3}^{*}+S_{4}S_{4}^{*}=1$
\mbox{\boldmath $\delta$} 1 $\mathcal{M}$
$a,$ $b,$ $c\in\{id, \alpha, \rho\}$ $N_{a,b}^{c}$ $a \cdot b=\sum.cN^{c}Ca,b$
$\dim \mathcal{H}_{a}^{\mathrm{c}},b=N^{c}a,b$ $\mathcal{H}_{a,b}^{c}.\subset \mathcal{M}$ $\mathcal{H}_{a,b}^{c}$
intertwiner space
$\mathcal{H}_{id,a}^{a}=\mathrm{C}1$ , $\mathcal{H}_{a,id}^{a}=\mathrm{C}1$ for $a\in\{id, \alpha, \rho\}$
$\mathcal{H}_{\alpha,\alpha}^{id}=$ $\mathrm{C}1$ , $\mathcal{H}_{\alpha,\rho}^{\rho}=\mathrm{C}1$ , $\mathcal{H}_{p,\alpha}^{\rho}=\mathrm{C}U$
$\mathcal{H}_{\rho,\rho}^{id}=\mathrm{c}s1$ , $\mathcal{H}_{\rho,\rho}^{\alpha}=\mathrm{C}S_{2}$ , $\mathcal{H}_{\rho,\rho}^{\rho}=\mathrm{C}S_{3}\oplus \mathrm{C}S_{4}$
$U:=S_{1}S_{1^{-s_{2}}}^{*}s_{2}*+S_{3}S^{*}4+S_{4}S^{*}3$
$a,$ $b,$ $c\in\{id, \alpha, \rho\}$ $\mathcal{H}_{a,b}^{c}=\{0\}$
$E_{6}$ fusion rule algebra $\mathcal{M}$ [4]















$6j$ $\sqrt{\mu_{i}\mu j}$ (





$T$ $T$ $\{id, \alpha, \rho\}$ $\lambda$ $T$
$|v_{0}v_{1}v_{2}|$ $N_{\lambda(||}^{\lambda(||}v\mathrm{o}v_{\mathrm{O}}vv_{2}1$)), $\lambda(|v_{1}v_{2}|)\neq 0$
$T$ 1 $\lambda$ 1
$\lambda$ $T$ $|v_{0^{V}12}v|$ $(v_{0}<v_{1}<v_{2})$






$|v_{0}v_{1}v_{2}v_{3}|$ $(v_{0}<v_{1}<v_{2}<v_{3})$ $Z(\sigma, \lambda, \varphi)$
$Z(\sigma, \lambda, \varphi):=\{$ (( )
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$\sigma$ $v_{0}<v_{1}<v_{2}<v_{3}$
$\lambda(|v_{0}v_{1}|)=a,$ $\lambda(|v_{1}v2|)=b,$ $\lambda(|v_{2^{V_{3}}}|)=c,$ $\lambda(|v_{0}v_{2}|)=i,$ $\lambda(|v_{1^{V_{3}}}|)=$
$j,$ $\lambda(|v_{0}v_{3}|)=k,$ $\varphi(|v_{0}v2V_{3}|)=A,$ $\varphi(|v_{0}v_{1}v_{2}|)=B,$ $\varphi(|v_{1}v_{2}V_{3}|)=C,$ $\varphi(|v_{0}v_{1}V_{3}|)=D$
1 $M$ 3 $T$ $T$
$Z(M)$ $:=w^{-v} \sum( \prod \mu_{\lambda(E)})\sum$ $\prod$ $Z(\sigma,$ $\lambda,$ $\varphi)$
$\lambda$ $E:\mathrm{t}\mathrm{h}\mathrm{e}$ edges $\varphi$ $\sigma:\mathrm{t}\mathrm{h}\mathrm{e}$ tetrahedra





























1 $\lambda$ $\varphi$ $T$
$T$ $\lambda-$






$\sigma$ $Z(\mathcal{O}_{\sigma}, \lambda, \varphi)$
$\sigma=|v0v1v_{2}v_{3}|$ $(v0<v_{1}<v_{2}<v_{3})$ $Z(\sigma, \lambda, \varphi)$
2 $T$ 3 $M$ $\lambda$ $T$ $T$
$Z(T, \lambda)$ $T$
( ) $T$ $\Delta=|v0v1v2|$ $(v0<v_{1}<v_{2})$ 1
$\mathcal{H}(\mathcal{O}_{\Delta}, \lambda)$
$Z(T, \lambda)$








$B\in \mathcal{H}(O_{\Delta}, \lambda)$ $\varphi_{B}$ $\varphi_{B}(\Delta)=B,$ $\varphi_{B}(\Delta’)=\varphi(\Delta’)$ (\Delta ’ \Delta )
$T$
$M$ $\Delta$ 2 2 $\sigma_{1},$ $\sigma_{2}$




$\lambda(|v_{0}v_{1}|)=a,$ $\varphi(|v_{023}vV|)=A,$ $\varphi(|v_{1}v_{2}V_{3}|)=C,$ $\varphi(|v_{0}v1V_{3}|)=D,$ $\varphi(|v_{0}v_{2}v_{4}|)=$





$= \sum_{j}Z(O\sigma_{1}’\lambda, \varphi X_{j})z(o_{\sigma}2’\lambda, \varphi x_{j})$
$Z(T, \lambda)$





$\mathcal{H}_{a,b}^{c}$ $R_{id}=R_{\alpha}=1,$ $R=\rho 1S$






$\overline{S}_{3}=\frac{e^{-\frac{6\pi\sqrt{-1}}{6}}}{\sqrt{2}}(s_{\mathrm{s}}+S_{4})$ , $\overline{S}_{4}=\frac{e^{-\frac{6\pi\sqrt{-1}}{6}}}{\sqrt{2}}(S_{3}-S_{4})$ ,
$\check{S}_{3}=e^{-}\frac{\pi\sqrt{-1}}{4}S_{3}$ , $\check{S}_{4}=e^{\frac{\pi\sqrt{-1}}{4}}S_{4}$
$\Delta$ $\lambda$ $\Delta$ 2 $\mathcal{O},$ $O’$
“ ” $\mathcal{H}(\mathcal{O}, \lambda)arrow \mathcal{H}(\mathcal{O}’, \lambda)$ $\sim,$ $\wedge,$ $-,$ $-$
–
3
$\Delta=|v0v1v2|$ $O$ $v_{0}<v_{1}<v_{2}$ $\{0,1,2\}$
$F$ – $\mathcal{O}’$ $v_{F(0)}<v_{F(1)}<v_{F(2)}$
“ ” $F_{*}:$ $\mathcal{H}(\mathcal{O}, \lambda)arrow \mathcal{H}(\mathcal{O}’, \lambda)$ $O’$ ( $F$
$F$ )
. $F=$ : $F_{*}(A)=A$
$F=$ : $F_{*}(A)=\hat{A}$




$F=(_{2}^{0}$ $11$ $02$ ) : $F_{*}(A)== \tilde{A}\frac{\wedge}{\hat{A}}\sim\vee$
3 $\lambda$ $\sigma=|v_{0}v_{1}v_{2}v3|$ $\sigma$ $v_{0}<v_{1}<v_{2}<v\mathrm{s}$
$O^{(1)}$
$F$ $\{0,1,2,3\}$ $v_{F(0),(),(2)}v_{F}1vF,$ $vF(\mathrm{s})$ $\sigma$
$v_{F(0)}<v_{F(1)}<v_{F(2)}<vp(3)$
$O^{(2)}$ 2
$Z(\mathcal{O}^{(1)}, \lambda, \varphi)=z(O(2), \lambda, F_{*}\varphi)$
$\varphi$
$\lambda \text{ }O^{(1}$) $F_{*}\varphi$ $\Delta$
$(F_{*}\varphi)(\Delta):=F_{*}(\varphi(\Delta))$ $O^{(2)}$





3 $\lambda(|v_{0}v_{1}|)=a,$ $\lambda(|v_{1}v2|)=b,$ $\lambda(|v_{2}v_{3}|)=$










(1) (2) $(3)$ $\frac{1}{d\sqrt{2}}e^{\frac{\pi\sqrt{-1}}{4}}$


















4 $T$ 3 $M$ $\lambda$ $T$
$Z(T, \lambda)$ $T$
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( ) $O^{(1)},$ $O^{(2)}$ $T$ 2 $T$ $\Delta$
$\mathit{0}^{(1)},$ $O^{(2)}$ $\mathcal{O}_{\Delta}^{(1)},$ $O_{\Delta}^{(2)}$ $\Delta$
$F_{\Delta}$ $\mathit{0}_{\Delta}^{(1)}$ $O_{\Delta}^{\langle 2)}$ –
$\Delta$ $\mathcal{H}(o_{\Delta}^{(1)}, \lambda)$ $B_{\Delta}$ 1
$O^{(1)}$ $\lambda$







$\varphi\mapsto\varphi’$ $\mathcal{O}^{(1)}$ $\lambda$ $C(\mathcal{O}^{(1)}, \lambda)$ $O^{(2)}$
$\lambda$ $C(\mathcal{O}^{(2)}, \lambda)$
2 3
$O^{(1)}$ $Z(T, \lambda)$ $=$ $\sum$ $\prod$ $Z(o_{\sigma}^{()}1, \lambda, \varphi)$
$\varphi\in C(\mathrm{o}(1),\lambda)\sigma:\mathrm{t}\mathrm{h}\mathrm{e}$ tetrah\’era
$=$ $\sum$ $\prod$ $Z(\mathcal{O}_{\sigma)}^{(2})\lambda,$ $\varphi’)$
$\varphi\in C\langle \mathrm{o}\mathrm{t}1$ ), $\lambda$) $\sigma:\mathrm{t}\mathrm{h}\mathrm{e}$ tetrahedra
$=O^{(2)}$ $Z(T, \lambda)$














4 5 5 4 3 2
5(Pachner) $M$ 3 $T_{1},$ $T_{2}$ 2
$-$
Pachner - $T_{1}$ – $T_{2}$
6 3 $M$ $Z(M)$ 5 Pachner
( ) 5 Pachner
5 $v_{0}<v_{1}<$




$a,$ $b,$ $c,$ $e,$ $f,$ $i,$ $j,$ $k,$ $l$ $\lambda$ $A,$ $B,$ $C,$ $E$ ,
$F,$ $G$
$\varphi$ $D$ $\mathcal{H}_{a,j}^{k}$
2 $H,$ $I,$ $J$ $\mathcal{H}_{b,g}^{e},$ $\mathcal{H}_{i,g}^{l},$ $\mathcal{H}_{g,f}^{c}$
$a=b=c=e=f=i=j=k=l=\rho$ (0)
$A=B$ $E\neq F$ $A\neq B$ $E=F$ $0$
1 $0$ $A=B$
$E=F$ $A\neq B$ $E\neq F$ (0)
(0) $|v_{0}v_{1}v4|$
$(A, B, C, E, F, G)=(S^{(1)}, S(2),$ $s(3),$ $S\mathrm{t}4),$ $s^{()}5,$ $S(6))_{\text{ }}$
$S^{(1)},$
$\cdots,$
$S^{(6)}\in\{S_{3}, S_{4}\}\text{ }$ (0) $(A, B, C, E, F, c)=(S^{(4)}, S(5),$ $s(6)$ ,







$=\mathrm{L}.\mathrm{H}.\mathrm{S}$ . of (0)
(0)
$\text{ }4$ Pachner $6\mathrm{j}$ (
) 6 “ ”
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. 2 6 $\prime \mathit{0}$. ..$\cdot$
7 $a,$ $b,$ $c,j,j’,$ $k\in\{id, \alpha, \rho\}$ $\mathcal{H}_{b,c}^{j}$ , $\mathcal{H}^{k}\mathcal{H}^{j’}.’ \mathcal{H}^{k}\text{ }a,j’ b_{C}’$
. $a,j’.\text{ _{ } }$




$A,$ $B$ $A,$ $B\mathrm{Z}\mathrm{f}$ $\mathcal{H}^{\kappa}i,c’ \mathcal{H}^{l}a,b$
( ) 2 $(j,j’)=$
$(id, id),$
.
$(id, \alpha),$ $(\alpha, \alpha),$ $(id, \rho),$ $(\alpha.’.\rho),$ $(\rho, \rho)$ $(j,j’)=(\rho, \rho)$
$a=b=c=k=\rho$
$(C, D, C’, D’)$ 3 10
$(\mathrm{I})_{\text{ }}(\mathrm{I})$ 3 $(i,i’)=(\rho, \rho)$ $a–b=c=k=\rho$
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4 Pachner $Z(M)$
8 3 $M$ $Z(M)$ 4 Pachner






$a,$ $b,$ $c,$ $i,$ $j,$ $k$
$\lambda$ $A,$ $B,$ $C,$ $D$
$\varphi$ 1 tf $l,$ $m,$ $n,$ $\mathit{0}$
$\{id, \alpha, \rho\}$ 2 $E,$ $F,$ $G,$ $H,$ $I,$ $J$
$\mathcal{H}_{i,l}^{n},$ $\mathcal{H}_{m,\mathit{0}}^{j},$ $\mathcal{H}_{b,l}^{m},$ $\mathcal{H}_{a,m}^{n},$ $\mathcal{H}_{n,\mathit{0}}^{k},$ $\mathcal{H}_{\mathrm{t},O}^{c}$ $k$
























$M$ 3 $K$ $\partial M$
$K$ $\xi$ 1 $K$ $\xi$
$K$ $\psi$ 1 $M$ $T$ $K$
$M$ $K$





$\cross\sum$ ( $\prod$ $\mu_{\lambda(E)}$ ) $\sum$ $\prod$ $Z(\sigma,$ $\lambda,$ $\varphi)$
$\lambda$ $E$ :the edges. $\varphi$ $\sigma..\mathrm{t}\mathrm{h}\mathrm{e}$ tetrahedra.of $T-K$
$\partial M$ $K$ $\xi$ $\xi$ $\psi$
$w=6+2\sqrt{3}\text{ }v,$ $P$ $T-K,$ $K$
$\lambda$ If $\xi$ – $T$ $\varphi$
$T$ $\lambda$ $T$ $K$ $\psi$ –
(2+1)
( ) $M$ 3 $\Sigma_{1},$ $\Sigma_{2}$ 2
$\partial M=(-\Sigma_{1})$ $\Sigma_{2}$ $-\Sigma_{1}$





$\text{ _{ } }-$
. $\text{ }$ .
2 $W=(M;j1, j2)$ $X=(N;k_{1}, k2)$
$h:Marrow N$ $k_{i}=h\circ ji$ $(i=1,2)$
23




$id_{K}:=$ ( $|K|\cross[\mathrm{o},$ $1];i_{0,}$ i )





$\cup$ $\sigma\circ$ $K$ $\xi$
$\sigma$:the simplices of $K$
$\psi$ $[\xi, \psi]$ $\mathrm{C}$
$V(\Sigma;K)$ 3 $W=(M;j_{1},j2)$
$j_{i}$ : $|K_{i}|arrow M,$ $\Sigma_{i}=|K_{i}|$ $(i=1,2)$
$\Phi w$ : $V(\Sigma_{1} ; K1)arrow V(\Sigma_{2} ; K2)$ $M$ $T$ $\partial M$
$K_{1}$ $K_{2}$ – $V(\Sigma_{1;}K1)$ $[\xi_{1}, \psi_{1}]$
$\Phi_{W}([\xi_{1},$ $\psi_{1}])=$ $\sum$ $Z(M_{1}\xi_{1}\mathrm{u}\xi_{2_{)}}\psi_{1}\mathrm{U}\psi_{2})[\xi_{2},$ $\psi_{2}]$
$1\epsilon_{2},\psi_{2}]$ :the colors of $K_{2}$
$\xi_{1}$ $\xi_{2},$ $\psi_{1}$ I $\psi_{2}$ $\xi_{1},$ $\xi_{2}$ $T$
$\psi_{1},$ $\psi_{2}$ $T$





$W=(M;j_{1},j2)$ $\Phi w$ :









$L$ $\Sigma$ : $\Sigma=|K|=|L|$ $j_{0}$ : $|K|arrow$










$T$ $K,$ $L$ –
$T$ $z_{id(L)}\Sigma\kappa$, : $Z(\Sigma;K)arrow$. $Z(\Sigma;L)$
$id_{\Sigma}(L, K)$





$\Sigma$ $K$ $\Sigma$ 1
$\Sigma$ $\mathrm{P}\mathrm{L}$ $h:\Sigmaarrow\Sigma$
$\Sigma$ $K_{1},$ $K_{2}$ $h$ $K_{1}$ $K_{2}$
$h\#$ : $V(\Sigma;K_{1})arrow V(\Sigma;K_{2})$ $V(\Sigma;K_{1})$ $[\xi_{1}, \psi_{1}]$
$h\#([\xi_{1}, \psi_{1}]).=[\xi_{1}\mathrm{o}h^{-}1, \psi 1\circ h-1]$
$\xi_{1^{\circ}}h^{-1}$ $K_{2}$ $e$ $(\xi_{1}\circ h^{-1})(e)=\xi_{1}(h-1(e))$
$\psi_{1}\circ h-1$ $K_{2}$ $\Delta$ $(\psi_{1^{\circ h^{-1}}})(\Delta)=\psi 1(h-1(\Delta))$
$V(\Sigma, K)$ $h_{\#}$
$h_{\#}:=\Phi_{id}\Sigma(K_{2},K)\mathrm{o}h^{\#}\circ\Phi_{id_{\Sigma}}(\kappa,K1)$
$h_{\#}$ $h_{*}$ : $Z(\Sigma;K)arrow Z(\Sigma;K)$ $$. $\Sigma$
$Z(\Sigma;K)$ $h\mapsto h_{*}$
Dehn
[1] M. Asaeda “ $\mathrm{N}\mathrm{T}\mathrm{T}$
”, 5-8/2/1998
[2] M. F. Atiyah “Topological quantum field theories”, Publ. Math. I.H.E.S. 68 (1989)
p.175–186
[3] D. E. Evans and Y. Kawahigashi $\ell$‘Quantum symmetries on operator algebras”,
Oxford University Press, 1998
25
[4] M. Izumi “Subalgebras of infinite $C^{*}$ -algebras with finite Watatani indices I.
Cuntz algebras”, Commun. Math. Phys. 155 (1993) p.157–182
[5] M. Izumi “Subalgebras of infinite $C^{*}$ -algebras with finite Watatani indices II.
Cuntz-Krieger algebras”, Duke Math. J. 91 (1997) p.1–53
[6] U. Pachner “ $\mathrm{P}.\mathrm{L}$ . homeomorphic manifolds are equivalent by elemntary shellings”,
Europ. J. Comb. 12 (1991), p.129–145
[7] K. Suzuki “ $S^{3}\text{ }$ $L(2,1),$ $L(3,1)$ $\mathrm{n}_{\mathrm{r}\mathrm{a}\mathrm{e}}\mathrm{V}-\mathrm{V}\mathrm{i}\mathrm{r}\mathrm{o}$-Ocneanu
”, in this $\mathrm{k}\overline{\mathrm{o}}\mathrm{k}\overline{\mathrm{y}\mathrm{u}}\mathrm{r}\mathrm{o}\mathrm{k}\mathrm{u}$
[8] V. G. Turaev “Quantum invariants of knots and 3-manifolds”, Walter de Gruyter,
1994
[9] V. G. Turaev and O. Ya. Viro “State sum invariants of 3-manifolds and quantum
$6\mathrm{j}$-symbols”, Topology 31 (1992), p.865–902
\dagger : fusion rule algebra [3]
$\{X_{i}\}_{i\in I}$ $\{X_{i}\}_{i\in I}$ involution $X_{i}\mapsto\overline{X_{i}}$
$\{X_{i}\}_{i\in I}$ $\mathrm{C}$
fusion rule algebra
$X,$ $\mathrm{Y},$ $Z\in\{X_{i}\}_{i\in I}$ $N_{X\mathrm{Y}}^{Z}$ $X \mathrm{Y}=\sum_{z^{N_{xY}Z}}z$
(i) $X,$ $\mathrm{Y},$ $Z\in\{X_{i}\}_{iI}\in$ $N_{XY}^{Z}$
(ii) $\mathrm{O}\in I$ $X_{0}$ $\overline{X_{0=}}X_{0}$
(iii) $X,$ $\mathrm{Y},$ $Z\in\{X_{i}\}_{i\in I}$
$N_{XY}^{Z\overline{\mathrm{x}}}=N\overline{\frac{Y}{Z}}\mathrm{x}^{=}N_{Y}=N\overline{z}\overline{\frac{Z}{Y}}\overline{x}^{=N_{\frac{\mathrm{Y}}{X}}}Z=N_{\mathrm{x}\overline{Y}}^{\mathrm{x}}$
$E_{6}$ fusion rule algebra $a\in\{id, \alpha, \rho\}$ $\overline{a}=a$
$\dagger \mathrm{t}$ : $\mathrm{C}$ $A$ $A$ $*$
C*-
$x,$ $y\in A,$ $\lambda\in \mathrm{C}$




\dagger \dagger \dagger :
$M$ infinite factor $\rho$ : $Marrow M$ $M$ endmorphism $\rho$
$*$ - (endmorphism
26
) $\rho,$ $\tau$ $M$ 2 endmorphism $s\in M$ $\rho$ $\tau$ intertwiner
. $s\rho(x)=\tau(x)s$ for $\forall x\in M$
$\rho$ $\tau$ intertwiners $(\rho, \tau)$
$\rho,$ $\tau,$ $\eta$ $\mathcal{H}_{p,\tau}^{\eta}=(\eta, \rho\otimes\tau)$ $\rho,$ $\tau$
$\rho\otimes\tau:=\rho\circ\tau$
\dagger \dagger \dagger \dagger : 3
tetrahedral symmetry: 3
unitarity: 7
pentagon idenity : 6 (O)
1 $6\mathrm{j}$
$A\in \mathcal{H}_{i,c}^{k},$ $B\in \mathcal{H}_{a,b}^{i},$ $C\in \mathcal{H}_{b,c}^{j},$ $D\in \mathcal{H}_{a,j}^{k}$ intertwiner space
1, $U,$ $S_{1},$ $S_{2},$ $S_{3},$ $s_{4}$ $6\mathrm{j}$
I. 6 $\rho$ 1 : $6\mathrm{j}$ 1
$1\mathrm{I}$ . $\text{ }\mathrm{i}\varpi \text{ _{ }}6\cdot \mathcal{D}\text{ _{ }}$ $\overline{\backslash \text{ }}arrow\#_{\sim}^{\wedge}\rho^{\mathrm{B}^{\mathrm{a}}\text{ }}$’ 3 16 : $\text{ }6\mathrm{j}^{\frac{arrow}{\vec{\frac{}{\emptyset}}}}\mathrm{B}_{\mathrm{F}}^{\mathrm{D}}\text{ }\mathrm{t}\mathrm{i}\Xi[]\mathrm{h}kl_{-}^{}\frac{1}{\sqrt{d}}k$
$\mathrm{I}\mathrm{l}\mathrm{I}$ . 6 $\rho$ 4 : $6\mathrm{j}$




. 3 $a,$ $b,$ $c\in\{id, \alpha, \rho\}$ $N_{a,b}^{c}=1$
3 intertwiner space
(1, $U,$ $S_{1},$ $s_{2}$ )




$\frac{1}{d}$ if $(A, C)=(s_{3}, s_{3})$ ,
$- \frac{1}{d}$ if $(A, C)=(s_{4}, s_{4})$ ,





if $(B, D)=(S4, s_{3})$ ,
if $(B, D)=(S_{3}, S_{3}),$ $(s_{4}, s_{4})$
if $(B, D)=(s_{3}, s_{4})$
$=\{$
$\frac{e^{\frac{-5\pi\sqrt\overline{-1}}{6}}}{d\sqrt{2}}$ if (C.’ $D$ ) $=(S_{3}, S_{3}),$ $(S4, s_{4}),$ $(s_{4}, s_{3})$
$- \frac{e^{\frac{-5\pi\sqrt{-1}}{6}}}{d\sqrt{2}}$ if $(C, D)=(s_{3}, s_{4})$
$=$
$=\{$
$\frac{1}{d}$ $\mathrm{f}(A, C)=(S_{3}, S_{\mathrm{s}}),$ $(s_{4}, s_{4})$ ,
. $0$ if $(A, C)=(s_{3}, s_{4}),$ $(s_{4}, s_{3})$
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$=\{$
$\frac{1}{d}$ if $(A, D)=(S_{3}, S_{\mathrm{s}}),$ $(s_{4}, s_{4}),$ $\cdot$
$0$ if $(A, D)=(s_{3}, s_{4}),$ $(s_{4}, s_{3})$
$= \{\frac{\frac{\frac{e^{\frac{7\pi\sqrt{-1}}{12}}}{-}d\sqrt{2}\sqrt{-1}e^{\frac{7\pi\sqrt{-1}}{12}}}{\sqrt-1e^{\frac{d\sqrt{2}7\pi^{\sqrt{-1}}}{12}}}}{d\sqrt{2}}$
$\mathrm{i}\mathrm{f}(B,C\mathrm{i}\mathrm{f}(B,c)=(\mathrm{i}\mathrm{f}(B,c)=(s3,’ s_{4}3), (S4, S_{\mathrm{s}}))=(S_{3}s_{4},sS4))$,
$–$
$=\{$
$\frac{e^{\frac{-5\pi\sqrt{-1}}{6}}}{d\sqrt{2}}$ if $(C, D)=(s_{3}, s_{3}),$ $(s_{3}, s_{4}),$ $(s_{4}, s_{3})$
$- \frac{e^{\frac{-5\pi\sqrt{-1}}{6}}}{d\sqrt{2}}$ if $(C, D)=(s_{4}, s_{4})$
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